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This  paper  proposes  a  new  mechanism  linking  innovation  and  network  in  developing 
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implications  of  these  linkages  using  survey  data  gathered  from  manufacturing  firms  in  the 
Indonesia, Thailand, Philippines, and Vietnam. Linkages with local firms, foreign firms, and 


























This  paper  proposes  a  new  mechanism  linking  innovations  (product  and  process 
innovation and creation of new markets) and networks in developing economies to 
identify explicit linkages between production and information. It also investigates the 























activities  for  firms  in  production  networks.  Likewise,  it  discusses  the  policy 
implications of these findings and some theoretical background to evaluate the extent 
of production‐related knowledge on industry upgrading. 
  There  is  a  dearth  of  empirical  researches  that  precisely  capture  the  knowledge 







used  the  local  average  of  R&D  expenditures  or  the  number  of  R&D  engineers  as 





linkages  directly,  and  carefully  investigate  the  effects  of  each  type  of  production 
linkage on innovation. 
  To examine the role of local production linkages on product innovations, we need to 
identify  the  extent  of  companies’  investment  in  R&D,  the  exact  channels  used  to 
upgrade  existing  products,  the  geographic  extent  of  new‐market  creation,  and  the 
emergence of local alliances to introduce a new product. We will build a simple model 









this  productivity?  How  does  agglomeration  affect  productivity  and  growth  in 
developing  economies?  How  do  geographic  variations  in  competitiveness  stimulate 
technological  spillovers  and  enhance  firm  and  industry  performance?  In  the  era  of 
globalization, which entails reduction of trade costs across nations, the importance of 
geographic concentration of economic activities within a country has been growing. 





number  of  countries  but  also  in  limited  geographical  areas  within  a  country. 




economies  and  examining  the  network  effects  of  innovations.  Local  network 
externalities are a mechanism for understanding the relationship between production 





  This  paper  also  focuses  on  production  networks  to  quantify  the  extent  to  which 
information flows with customers or suppliers motivate a firm to innovate. The lack of 
empirical studies and the potential heterogeneity in production‐ network availability 
provide  several  empirical  questions  about  the  effects  of  innovation  networks.  The 
specific  question  we  are  trying  to answer  is  how  production  networks  affect  firms’ 
incentive  to  innovate  when  inter‐firm  linkages  become  dense.  Do  firms  tend  to 
innovate more if their innovation linkages are concentrated in single source or if their 
innovation sources are heterogeneous? How do firms innovate if communication with 
their  suppliers  increases?  Should  firms  respond  to  information  flows  from  their 
consumers? This paper empirically explores these questions.  
  To summarize our introduction, we present the following two statistical findings that 





(2)  Firms  with  face‐to‐face  communications  at  the  engineer  level  and  firms  with 












effects  of  production  networks  on  a  firm’s  performance.  Second,  we  survey  firms’ 
product and process innovation responses to tougher market competition.  
  There  are  three  kinds  of  forces  in  agglomeration  economies:  (1)  technological 
externalities; (2) pecuniary externalities; and (3) competition‐based selection process. 
The first two forces often produce knowledge and information spillovers across firms, 
sharing  of  the  same  intermediate  goods  and  labor  pooling  (the  Marshallian  “thick 
market” effect), and IRS on the local input‐output level. 
  Rosenthal and Strange (2004) provide a fully comprehensive review of the causes and 
consequences  of  agglomeration  economies.  In  a  recent  attempt  to  quantify 









winning  and  losing  counties  as  evidence.  The  corporate  real  estate  journal  Site 
Selection includes an article titled “The Million Dollar Plant” that describes how a large 
plant  decided  where  to  locate.  This  article  presents  not  only  the  county  where  the 
































economies,  Gorodnichenko,  Svejnar,  and  Terrell  (2008)  find  a  negative  association 
between firms’ subjective perception on the toughness of competition and innovation.  
Teshima  (2008)  distinguishes  process  innovation  from  product  innovation  when 
market competition becomes tougher. He utilizes new information about process and 
product innovation from Mexican plant‐level datasets to estimate the effects of tariff 





  Additionally,  Brambilla  (2006)  compares  the  performance  of  foreign  and  domestic 
firms in terms of the introduction of new varieties using firm‐level data for the Chinese 

















to  find  a  better  partner  in  the  Eastern  Seaboard  area,  which  contains  the  largest 
agglomeration of auto industry firms in East Asia, than in other areas in Thailand or 
other East Asian countries. Firms in the Eastern Seaboard area are familiar with the 
Just‐In‐Time  (hereafter  JIT)  delivery  system  and  have  a  reputation  for  providing 
high‐quality  auto  parts.  Such  collective  reputation  among  producers  in  developing 
economies invites new entrants into the agglomeration. 

















in  their  host  countries  and  whether  the  entry  of  multinationals  raise  wages  for 
domestic  workers;  (2)  why  multinationals  have  higher  productivity  and  whether 
multinationals  affect  the  productivity  of  domestic  enterprises;  (3)  whether 




First,  do  MNEs  or  joint‐venture  firms  enjoy  communications  with  customers  or 
suppliers located in neighboring or remote areas and do such communications with 




















































Table  2  also  presents  our  main  interests:  innovations  and  linkages.  We  classified 
innovations into the following three categories: (1) product innovation (introduction of 
new  goods);  (2)  process  innovations,  including  adoption  of  new  technology  and 
organizational changes to improve product quality and cost efficiency; and (3) securing 
new  customers  to  sell  to,  and  new  suppliers  to  produce  existing  products  for, efficiently.  












  Firms  reported  different  experiences  in  the  task  of  securing  new  customers  and 
suppliers  depending  on  the  locations  and  characteristics  of  the  customers  and 
suppliers.  The  probability  of  securing  a  new  local  supplier  or  customer  in  a 
metropolitan area in which the respondent is also located is higher (63 percent for 
securing  a  new  supplier  and  65  percent  for  securing  a  new  customer)  than  the 
probability of securing a new supplier or customer outside the metropolitan area (56 





















source  of  information  and  R&D  initiatives  while  38  percent  utilize  their  own  sales 
departments and sales agents as information sources. Fifty‐one percent of surveyed 
firms use technological agreements with headquarters or affiliated firms; 62 percent 




top  of  international  competition,  the  firms  adopt  new  technology,  acquire  new 
organizational form to adapt to market changes, create new markets, find new inputs 
to  improve  product  quality  and  cost  efficiency,  and  introduce  new  products.  They 
utilize the external environment and local/international markets to upgrade themselves. 
Therefore, it is reasonable to say that they are more likely to adapt new technology and 





sum  of  product  innovations,  process  innovations  including  organizational  changes, 
and securing new customers and suppliers at firm‐level. The variety of linkages here is 
the  sum  of  sources  of  information  and  new  technology  for  each  firm.  The  sample 
average (median) of variety of innovations for the pooled dataset is 8.96 (9) and the 
standard  deviation  is  4.91.  Firms  in  Thailand  and  Vietnam  are  above  the  sample 




(median)  of  linkages  is  8.04  (6)  for  the  pooled  dataset.  The  standard  deviation  of 
linkages  is  quite  high  at  8.77.  Firms  in  the  Philippines  only  have  1.9  linkages  on 
average while firms in Thailand have an average of 19 linkages. Indonesian firms have 
7.63 linkages; Vietnamese firms, 8.62. The dispersion in linkages may be explained by 
the difference in the composition of industries across countries and the difference in the  nature  of  production  networks  across  industries.  However  main  industries  are 








Innovative  activities  reflect  several  dimensions  of  industry  upgrading.  There  is  no 
single  measure  to  evaluate  the  success  or  failure  of  a  firm’s  policy  of  industry 
upgrading. We drew up four different groups of measures: new goods, adoption of 
new  technologies  and  organizational  structure,  new  source  of  procurement,  and 
creation of new markets. We map out the firm’s linkage to innovations and present 






there  is  no  significant  difference  between  linked  and  non‐linked  firms  in  terms  of 
introducing new goods. Linked firms have different sources of information compared 
with  non‐linked  firms  when  they  develop  and  introduce  new  goods.  If  the  cost  of 
introducing new goods decreased as a function of the variety of linkages, linked firms 
would  have  an  advantage  in  the  area  of  product  innovations.  Panel  A  of  Table  5 
suggests that there is no significant evidence that a linked firm’s success in introducing 







the  implementation  of  plant‐level  process  innovations.  It  was  assumed  that  linked 
firms tend to invest in process innovations if production‐related linkages reduced the 
cost  of  buying  new  machines,  maintaining  existing  ones,  and  changing  a  firm’s organizational  form  or  structure.  But  contrary  to  the  above‐mentioned  assumption, 
Panel  B  of  Table  5  suggests  that  the  percentage  of  improved  existing  machines  is 
actually lower for linked firms than non‐linked firms. It was found that there are no 
significant differences between linked and non‐linked firms in terms of buying new 
machines  and  introducing  new  know‐how  on  production  methods,  although 
non‐linked firms seem to implement more process innovations.  
  These results suggest that it is easy for stand‐alone firms to reorganize machine‐based 
production  processes.  As  expected,  linked  firms  are  able  to  implement  more 
organizational  changes  than  non‐linked  firms,  and  their  success  can  be  traced  to 




Finding  new  sources  of  inputs,  raw  materials,  and  parts  could  help  upgrade 
production processes and product quality and reduce production costs. Ultimately, it 











firms  enjoy  both  local  and  global  linkages  and  are  more  likely  to  secure  new 
multinational suppliers within and outside of a concentrated area. 
  Linked and non‐linked firms differ in their importing activities as well. Linked firms 
have  more  advantages  in  terms  of  securing  new  international  suppliers  than 


























In  this  section,  we  present  the  effects  of  linkages  on  innovations.  The  univariate 
comparison reports in the last section do not control for factors that explain the success 
or failure of innovations. In this section, too, we present the results of the multivariate 
test  that  controls  for  the  country  differences  and  other  firm  characteristics,  such  as 
capital structure, age, number of employees, function, and R&D activities. We report 
the determinants of the variety of innovations. Table 6 presents the baseline results of 
the  impacts  of  linkages  on  innovations.  The  dependent  variable  is  the  variety  of 
innovations,  i.e.,  the  sum  of  product  innovations,  process  innovations  including 
organizational  changes,  and  securing  new  customers  and  suppliers.  The  variety  of 
innovations is approximated by normal distribution. Ordinary regression model was 
used to explain the variety of innovations. 










  Age  and  employment  size  are  also  attributes  of  innovations.  Aged  firms  have  a 
history of established production linkages and accumulated innovations. There is also 
a  difference  in  the  types  of  innovations  and  innovation  investments  that  large  and 









and  the  variety  of  linkages.  The  coefficient  for  the  variety  of  linkages  is  .161  with 
standard error of .041 for firms with R&D activities and .161 with standard error of .031 
for  firms  without  R&D  activities.  Both  of  them  are  statistically  significant  at  the  1 
percent level. The effects of being an MNE and the size of the firm are significant. The 
variety of innovations achieved cannot be attributed to differences in the age of the 
sample  firms.  Cross‐country  differences  in  the  variety  of  innovations  are  apparent: 




  Table  7  presents  the  impacts  of  different  types  of  linkages  on  innovations:  (1)  the 
number of production linkages with customers, suppliers, and other linkages made 









error  of  .063  for  firms  with  procurement  functions.  Second,  the  coefficient  for  the 
variety of linkages is .249 with a standard error of .038 for firms with a marketing 
department. Third, the coefficient for the variety of linkages is .239 with a standard 














or  not,  and  (3)  introduce  new  goods  based  on  new  technologies  or  not.  If  a  firm 
achieves all types of introducing new varieties, it acquires three points. We used the 
Ordered  Logit  model  to  explain  the  determinants  of  the  number  of  types  of 
introducing new varieties. As reported in Table 9, the number of types of introducing 
new  varieties  is  positive  and  significantly  related  to  the  variety  of  linkages.  Two 
decomposed linkages (production and intellectual linkages) and internal resources are 
also  positively  related  to  the  number  of  types  of  introducing  new  varieties.  The 
coefficient for the number of MNEs is negative and significant. 
  Table 10 presents the coefficients for linkages by R&D activities. The coefficient for all 
types  of  linkages  is  not  significantly  different  from  zero  when  firms  have  R&D 
activities.  On  the  other  hand,  the  coefficient  for  all  types  of  linkages  is  .038  with 
standard errors of .020 when firms do not have R&D activities, indicating that a firm 
with many production linkages would be able to achieve more of the number of types 




internal  resources  as  .115  with  standard  error  of  .055  and  .212  with  standard  error 
of .103, respectively, when firms do not have R&D activities. As shown in Table 14, 

























internal  activities  to  respond  to  changes  in  the  market.  We  call  these  “process 
innovations toward the outside market.” Table 17 reports the effect of the variety of 
linkages  on  process  innovations  toward  the  outside  market.  The  coefficient  for  the 
variety of linkages is .054 with a standard error of .013 for all types of linkages. The 




















the  results  of  the  impact  of  the  variety  of  linkages  on  the  number  of  secured  new 
suppliers by functions. All of coefficients are positive and significant. The coefficients 






The  creation  of  new  local  and  international  markets  is  very  important  in  helping 
upgrade business processes and, to a certain extent, spurring process innovations. The 
dependent  variable  is  higher  for  firms  that  are  able  to  secure  new  local  and 
international customers than for firms fail to do so. Table 21 reports the impacts of the 
variety  of  linkages  on  securing  new  customers.  The  coefficient  for  the  variety  of 
linkages is .076 with a standard error of .012, indicating that firms with many linkages 
are more successful in securing new markets than firms with few linkages. Table 22 
compares the results of the impact of the variety of linkages on the number of secured new  suppliers  by  functions.  All  of  coefficients  are  positive  and  significant.  The 














  We  have  two  competing  theories  of  spatial  architecture  of  production  network  to 
explain  co‐location  between  two  firms.  First,  if  fixed  search  costs  of  production 
partners (or setup and coordination costs of alliances) decrease with capital structure 
between firms, it is efficient for firms with capital tie‐up to form production linkages 















  Second,  there  is  the  enforceability‐based  theory  of  agglomeration.  This  theory 




















compares  the  geographic  proximity  of  sample  firms  to  their  main  customer  and 
supplier  by  the  status  of  customized‐goods  production.  If  the  transport  cost‐based 
theory  of  co‐location  is  accurate,  firms  could  buy  standard  goods  from  nearby 
suppliers  and  sell  their  own  products  to  nearby  customers.  On  the  other  hand,  if 















  Exchanging  engineers  between  firms  is  also  a  main  proxy  of  exchanging 









main  customers  and  suppliers  from  those  same  trading  partners  to  the  geographic 
proximity of firms that do not dispatch engineers to their main partners. Firms save on 





















We  report  the  following  internal  effects  of  linkages  in  order  to  understand  the 
information flow on production linkages. First, exchanging engineers could stimulate 
information flow based on face‐to‐face communication. Second, the formation of the 
JIT  system  could  provide  the  opportunity  for  frequent  communication  between 








control  variables  are  MNEs,  age,  firm  size,  and  country  dummy  variables.  We 
separately estimate the impacts of flows of engineers on product innovations by goods 
characteristics,  that  is,  customized‐  and  standard‐goods  production.  As  reported  in 
Table 29, the coefficient for accepting engineers from suppliers is .329 with a standard 
error of .105, and it is statistically significant at the 1 percent level. Thus, firms that 











of  .080  if  the  main  customer  produces  customized  goods.  The  coefficient  for 
dispatching engineers to main suppliers is .248 with a standard error of .100 if the main 
supplier  produces  standard  goods.  These  results  suggest  that  the  acceptance  of 
engineers from the main supplier and the dispatching of engineers to the main partners 
are positively important for product innovations.   





error  of  .094  if  the  main  supplier  produces  customized  goods.  The  coefficient  for 
accepting engineers from the supplier is .191 with standard error of .053 if the main 
supplier  produces  standard  goods.  These  results  indicate  that  if  the  main  partners 
produce customized goods, it is not easy to improve existing machines for firms that 




existing  machines.  The  coefficient  for  dispatching  engineers  to  the  customer  is  .139 
with a standard error of .074 if the main customer produces customized goods. The 
coefficient  for  dispatching  engineers  to  the  customer  is  .174  with  a  standard  error 
of .089 if the main supplier produces customized goods. The coefficient for dispatching 
engineers to the supplier is .157 with a standard error  of .060 if the main supplier 
produces  standard  goods.  Thus,  firms  that  dispatch  engineers  to  customers  and 
suppliers  could  experience  significantly  higher  probability  of  process  innovations 
toward  internal  firm‐improving  existing  machines.  In  summary,  process  innovation 
toward internal production efficiency is negatively related to accepting engineers from 
suppliers if production linkages are connected to produce customized goods. On the 
other  hand,  process  innovation  is  positively  related  to  accepting  engineers  from 
suppliers  if  production  linkages  are  connected  to  produce  standard  goods.  Process 





firms  that  accept  engineers  from  the  main  supplier  have  a  significantly  higher 











































7.  Reasons  firms  with  many  linkages  and  firms  with  direct  information 
flows from partners are more successful 
 




many  types  of  organizational  changes  in  response  to  changes  in  the  market 
environment and market‐based process innovations, such as earning ISO certification, 
investment in ICT to communicate to trade partners, investment in internal activities to 
adjust  to  market  turbulence,  and  securing  new  suppliers  and  customers.  Second, 
information flows, especially face‐to‐face communication and frequent exchanges in 
information, play an important role in achieving product and process innovations. In 
particular,  compared  to  firms  that  do  not  accept  engineers  from  main  partners  or 
dispatch engineers to main partners, firms that interact with main partners are more 
















Although the number of types of linkages increases the number of types of product and  process  innovations,  internal  resources  have  the  most  important  impact  for 
innovations.  Product  and  process  innovations are,  by  nature,  a  process  of  trial and 
error. One of the reasons why many types of linkages are beneficial to innovations is 
that  the  number  of  types  of  linkages  and  internal  resources  are  interpreted  using 
instruments that help produce more accurate information compared to trial and error. 
If firms have many types of production linkages, the number and diversity of linkages 
would  insure  accuracy  when  firms  invest  in  innovations.  This  is  supported  by  the 












materials,  parts,  and  components.  If  the  suppliers  are  based  in  a  more  competitive 
market, the main supplier has to pay the costs of knowledge transfer, i.e., dispatching 
engineers  to  the  main  customer.  Dispatching  engineers  to  the  main  customer  also 
insures the transfer of knowledge about production processes and market changes. 
Since it is critically important for firms to acquire the most accurate information about 
market  changes,  the  supplier  dispatches  the  engineers  from  an  upstream  to  a 
downstream level. The empirical results suggest that there are backward linkages of 











In  East  Asia,  a  complex  production  network  has  been  constructed  utilizing  wage 










processes  within  a  concentrated  area.  On  one  hand,  co‐location  stimulates  frequent 
communication  between  firms.  On  the  other  hand,  the  mobility  of  engineers 
(dispatching of workers to partners and accepting of workers from partners) between 
firms was shown to be more frequent for firms located in remote areas than nearer 
their  main  trading  partners.  Empirical  work  was  needed  to  provide  a  solution.  To 
detect  the  origin  and  destination  of  knowledge  flow  between  upstream  and 
downstream  processes,  we  collected  information  on  engineer  mobility  and 
implementation of the JIT system to estimate the strength of ties. 









internal  resources;  (3)  Face‐to‐face  communication  and  frequent  interaction  with 
production partners provide a chance to acquire deep and correct information about 
changes in the market and market turbulence.   
  Finally,  we  derive  two  policy  suggestions  based  on  these  empirical  results.  First, 
policy  resources  should  target  firms  that  have  a  few  production  and  intellectual 
linkages, particularly small‐ and medium‐sized firms in East Asia. Linked firms receive benefits from partners while providing important information about market changes to 
their  other  partners,  especially  their  supplier.  It  is  also  important  to  devote  policy 
resources  to  the  implementation  of  a  JIT  system.  If  there  are  some  obstacles  to 
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Freq. Percent Cum. Freq. Percent Cum. Freq. Percent Cum. Freq. Percent Cum. Freq. Percent Cum.
1 Food 80 13.31 13.31 25 16.78 16.78 35 17.24 17.24 15 13.39 13.39 5 3.65 3.65
2 Apparel 105 17.47 30.78 36 24.16 40.94 43 21.18 38.42 17 15.18 28.57 9 6.57 10.22
3 Wood 31 5.16 35.94 16 10.74 51.68 7 3.45 41.87 4 3.57 32.14 4 2.92 13.14
4 Paper 27 4.49 40.43 13 8.72 60.4 5 2.46 44.33 4 3.57 35.71 5 3.65 16.79
5 Coal 3 0.5 40.93 1 0.67 61.07 2 1.79 37.5
6 Chemical 59 9.82 50.75 5 3.36 64.43 21 10.34 54.68 15 13.39 50.89 18 13.14 29.93
7 Nonmetal 9 1.5 52.25 8 3.94 58.62 1 0.73 30.66
8 Iron 24 3.99 56.24 7 4.7 69.13 5 2.46 61.08 1 0.89 51.79 11 8.03 38.69
9 Nonferrous 1 0.17 56.41 1 0.49 61.58
10 Metal 37 6.16 62.56 2 1.34 70.47 16 7.88 69.46 11 9.82 61.61 8 5.84 44.53
11 Machinery 30 4.99 67.55 2 1.34 71.81 8 3.94 73.4 5 4.46 66.07 15 10.95 55.47
12 Computers 6 1 68.55 1 0.49 73.89 4 3.57 69.64 1 0.73 56.2
13 Electronics 54 8.99 77.54 2 1.34 73.15 30 14.78 88.67 2 1.79 71.43 20 14.6 70.8
14 Precision 6 1 78.54 1 0.49 89.16 1 0.89 72.32 4 2.92 73.72
15 Auto 32 5.32 83.86 4 2.68 75.84 12 5.91 95.07 8 7.14 79.46 8 5.84 79.56
16 Transport 8 1.33 85.19 2 1.34 77.18 1 0.49 95.57 3 2.68 82.14 2 1.46 81.02
17 Other 89 14.81 100 34 22.82 100 9 4.43 100 20 17.86 100 26 18.98 100
Total 601 100 149 100 203 100 112 100 137 100
Table 1:  Number of Observations by Industry and Country
N.A. N.A.







Obs Mean Std. Dev. Min Max
Age 589 14.202 12.392 0 80
Full‐time Employees 602 293.879 456.483 10 2000
Local Firms 605 0.617 0.487 0 1
Joint Venture Firms 605 0.132 0.339 0 1
Multinational Enterprise 605 0.251 0.434 0 1
Production (raw material processing) 605 0.463 0.499 0 1
Production (components and parts) 605 0.281 0.450 0 1
Production (final products) 605 0.712 0.453 0 1
Procurement of raw materials, parts, or supplies 605 0.250 0.433 0 1
Marketing, sales promotion 605 0.433 0.496 0 1
R&D activities (1 if Yes, 0 otherwise) 605 0.221 0.416 0 1
Food 605 0.132 0.339 0 1
Apparel 605 0.174 0.379 0 1
Wood 605 0.051 0.221 0 1
Paper 605 0.045 0.207 0 1
Coal 605 0.005 0.070 0 1
Chemical 605 0.098 0.297 0 1
Nonmetal 605 0.015 0.121 0 1
Iron 605 0.040 0.195 0 1
Nonferrous 605 0.002 0.041 0 1
Metal 605 0.061 0.240 0 1
Machinery 605 0.050 0.217 0 1
Computers 605 0.010 0.099 0 1
Electronics 605 0.089 0.285 0 1
Precision 605 0.010 0.099 0 1
Auto 605 0.053 0.224 0 1
Transport 605 0.013 0.114 0 1




















Obs Mean Std. Dev. Min Max
1 Sales amount increases 605 0.560 0.497 0 1
2 Profit increased 605 0.499 0.500 0 1
3 Number of employees increased 605 0.372 0.484 0 1
4 Value of exports increased 605 0.243 0.429 0 1
5 Value of exports to developed countries increased 605 0.188 0.391 0 1
6 Number of export destination increased 605 0.175 0.380 0 1
7 Productivity of operation improved 605 0.631 0.483 0 1
8 Quality of products improved 605 0.775 0.418 0 1
9 Product defects were reduced 605 0.699 0.459 0 1
10 Production cost decreased 605 0.455 0.498 0 1




Obs Mean Std. Dev. Min Max
1N u m b e r  of Types of Innovations 605 8.970 4.913 0 21
2N u m b e r  of Types of Product Innovations 605 0.671 0.870 0 3
3
Number of Types of Process Innovations in
Production Method 605 1.752 1.220 0 3
4N u m b e r  of Types of Securing New Supplier 605 2.549 2.061 0 7
5N u m b e r  of Types of Securing New Customer 605 2.742 2.128 0 7
6N u m b e r  of Types of Organizational Changes 605 1.469 1.198 0 3
1I n t r o d u c t i o n  of New Good 605 0.458 0.499 0 1
2I n t r o d u c t i o n  of New Good to New Market 605 0.096 0.295 0 1
3I n t r o d u c t i o n  of New Good with New Technology 605 0.117 0.322 0 1
1B o u g h t  New Machines 605 0.529 0.500 0 1
2I m p r o v e d  Existing Machines 605 0.673 0.470 0 1
3I n t r o d u c e d  New Know‐how on Production Method 605 0.550 0.498 0 1
4 Adopted an international standard (ISO or 605 0.531 0.499 0 1
5 Introduced ICT and reorganized business 605 0.342 0.475 0 1
6
Introduced other internal activities to respond to













Obs Mean Std. Dev. Min Max
1
Secured a new local supplier (100% local capital) in
survey city 605 0.636 0.481 0 1
2
Secured a new local supplier (100% local capital) in




supplier in survey city 605 0.174 0.379 0 1
4
Secured a new MNC or JV supplier in the country
outside survey city 605 0.162 0.369 0 1
5 Secured a new supplier in other ASEAN countries 605 0.327 0.470 0 1
6
Secured a new supplier in other countries in East
Asia (China, Japan, Korea, Taiwan) 605 0.380 0.486 0 1
7 Secured a new supplier in other foreign countries 605 0.302 0.460 0 1
1
Secured a new local customer (100% local capital)
in survey city 605 0.653 0.476 0 1
2
Secured a new local customer (100% local capital)
in the country 605 0.580 0.494 0 1
3 Secured a new MNC or JV customer in survey city 605 0.307 0.462 0 1
4 Secured a new MNC or JV customer in the country 605 0.218 0.413 0 1
5 Secured a new customer in other ASEAN 605 0.271 0.445 0 1
6
Secured a new customer in other countries in East
Asia (China, Japan, Korea, Taiwan) 605 0.347 0.476 0 1




















Obs Mean Std. Dev. Min Max
1 Number of Linkages 605 8.064 8.783 0 26
2 Number of Production Linkages 605 5.893 5.884 0 17
3 Number of Intellectual Linkages 605 2.172 3.457 0 9
4 Number of Internal Sources 605 1.917 1.602 0 4
1
Joint venture established by your firm with other
local firms 605 0.326 0.469 0 1
2 Local supplier or customer (100% local capital) 605 0.412 0.493 0 1
3
Local competitor (Firms in the same business
which is neither supplier nor customer) 605 0.236 0.425 0 1
4
Local firm in the different business which is
neither supplier nor customer 605 0.226 0.419 0 1
5 Licensing technologies from other local firms 605 0.448 0.498 0 1
6 Local consultant hired by your firm 605 0.233 0.423 0 1
7
Joint venture established by your firm with other
foreign‐owned firms 605 0.383 0.487 0 1
8
Foreign‐owned (or multinational) supplier or
customer 605 0.450 0.498 0 1
9
Foreign‐owned competitor (Firms in the same
business which is neither supplier nor customer) 605 0.321 0.467 0 1
10
Foreign‐owned firm in the different business
which is neither supplier nor customer 605 0.294 0.456 0 1
11 Licensing technologies from other MNCs 605 0.236 0.425 0 1
12 International consultant hired by your firm 605 0.193 0.395 0 1
13 Recruitment of mid‐class personnel 605 0.559 0.497 0 1
14
Recruitment of  personnel retired from MNCs and
large firms 605 0.243 0.429 0 1
15 Technical information obtainable from patents 605 0.362 0.481 0 1
16
Introduction of “foreign‐made” equipment and
software 605 0.509 0.500 0 1
17 Reverse engineering 605 0.461 0.499 0 1
1
Technical assistance financed/provided by
government/public agency 605 0.278 0.448 0 1
2
Technical assistance financed/provided by local
business organization 605 0.302 0.460 0 1
3
Research consortium organized with the support
of government 605 0.235 0.424 0 1
4
Research consortium organized with the support
of local business organization 605 0.225 0.418 0 1
5
Business consortium organized with the support
of government 605 0.236 0.425 0 1
6
Business consortium organized with the support
of local business organization 605 0.233 0.423 0 1
7
Technical cooperation with (or assistance from)
local university or R&D institute 605 0.233 0.423 0 1
8
Technical cooperation with (or assistance from)
foreign university or R&D institute 605 0.217 0.412 0 1
9 Academic society and academic journal 605 0.213 0.410 0 1
1 Own R&D department 605 0.339 0.474 0 1
2 Own Sales department or sales agent 605 0.448 0.498 0 1
3 Own production or manufacturing department 605 0.618 0.486 0 1
4
Technological agreement with the headquarters or







Obs Mean Std. Dev. Min Max
1 Main Customer makes Customized Good 605 0.638 0.481 0 1
2 Geographic Proximity to Customer (km) 584 400.069 438.087 5 1000
3 JIT with Customer 605 0.451 0.498 0 1
4 Capital Tie‐up with Customer 605 0.107 0.310 0 1
5 Duration of the Relationship with Customer (year) 590 6.412 3.489 0.5 10
6 Accept Engineers from Customer 605 0.339 0.474 0 1
7 Dispatch Engineers to Customer 605 0.215 0.411 0 1
8 Customer is Important Partner for Innovation 605 0.668 0.471 0 1
1 Main Supplier makes Customized Good 605 0.554 0.498 0 1
2 Geographic Proximity to Supplier (km) 545 343.418 413.176 5 1000
3 JIT with Supplier 605 0.362 0.481 0 1
4 Capital Tie‐up with Supplier 605 0.112 0.316 0 1
5 Duration of the Relationship with Supplier (year) 570 6.233 3.587 0.5 10
6 Accept Engineers from Supplier 605 0.273 0.446 0 1
7 Dispatch Engineers to Supplier 605 0.170 0.376 0 1




























 Mean Median S.D. Min Max Mean Median S.D. Min Max Mean Median S.D. Min Max Mean Median S.D. Min Max Mean Median S.D. Min Max
1 Food 8.07 8 4.91 0 21 5.48 4 4.16 0 15 8.11 8 5.03 0 21 11.2 11 4.2 5 20 11.4 12 1.52 9 13
2 Apparel 6.29 6 4.68 0 21 5.5 4.5 3.45 0 15 4.4 4 3.95 0 17 11.35 11 4.24 4 21 8.89 8 5.51 0 18
3 Wood 6.87 7 3.58 0 13 6.81 6 3.62 0 13 6.14 5 5.24 0 13 7.25 7 1.26 6 9 8 8 1.83 6 10
4 Paper 9.7 9 4.46 2 21 7.92 8 3.8 2 16 11.2 12 2.59 8 14 13.25 13.5 6.85 5 21 10 12 4.3 5 15
5 Coal 12.67 13 0.58 12 13 13 13 . 13 13 12.5 12.5 0.71 12 13
6 Chemical 10.37 11 4.14 2 21 9 8 4.47 4 15 9.1 8 3.99 2 19 11.87 11 4.85 4 21 11 12.5 3.27 4 14
7 Nonmetal 8.44 8 5.64 1 19 8.63 8.5 6 1 19 7 7 . 7 7
8 Iron 8.42 8.5 4.7 0 17 6.29 6 5.5 0 17 7.6 10 5.77 0 13 7 7 . 7 7 10.27 9 3.44 5 17
9 Nonferrous 6 6 . 6 6 6 6 . 6 6
10 Metal 12 12 4.99 0 20 5 5 2.83 3 7 9.94 10 4.95 0 20 16.82 17 2.79 11 20 11.25 11.5 1.58 9 14
11 Machinery 10.8 12.5 4.37 1 17 14 14 1.41 13 15 8.63 7 6.48 1 17 10.4 11 1.95 8 13 11.67 13 3.52 4 16
12 Computers 12.33 14 6.89 3 20 14 14 . 14 14 10 9.5 7.16 3 18 20 20 . 20 20
13 Electronics 10.63 10 3.57 1 19 7 7 0 7 7 10.2 9.5 4.33 1 19 11 11 2.83 9 13 11.6 12 1.96 7 14
14 Precision 10.67 12 3.39 6 14 7 7 . 7 7 11 11 . 11 11 11.5 13 3.7 6 14
15 Auto 10.25 10.5 5.71 0 21 9.5 10.5 3.11 5 12 7.5 6 5.79 0 19 16.13 15.5 3.83 11 21 8.88 8 4.26 4 16
16 Transport 10.38 10 3.46 6 17 10.5 10.5 2.12 9 12 11 11 . 11 11 12.67 12 4.04 9 17 6.5 6.5 0.71 6 7
17 Other 8.78 8 5.02 1 21 5.85 5 4.49 1 21 6.67 5 4.33 2 15 11.1 12 4.29 4 20 11.54 12 4.08 1 20
Total 8.96 9 4.91 0 21 6.44 6 4.14 0 21 7.84 8 5.01 0 21 12.07 12 4.58 3 21 10.83 12 3.6 0 20
Mean Median S.D. Min Max Mean Median S.D. Min Max Mean Median S.D. Min Max Mean Median S.D. Min Max Mean Median S.D. Min Max
1 Food 6.86 4 8.41 0 26 8.32 7 6.9 0 20 2.69 0 5.81 0 26 13.4 12 11.86 0 26 9.2 9 0.84 8 10
2 Apparel 6.67 3 8.56 0 26 5.86 5.5 5.22 0 20 0.58 0 1.56 0 8 22.18 26 6.9 6 26 9.67 10 1.5 8 12
3 Wood 6.74 4 8.87 0 26 5.38 2.5 7.87 0 26 0.86 0 2.27 0 6 21 26 10 6 26 8.25 9 1.5 6 9
4 Paper 8.22 6 8.4 0 26 7.08 5 6.17 0 20 0 0 0 0 0 23.5 26 5 16 26 7.2 7 1.3 6 9
5 C o a l 6 . 6 744 . 6 2 4 1 2 4 4 .4 4 8 85 . 6 6 4 1 2
6 Chemical 10.05 8 10.1 0 26 14.6 12 11.13 1 26 4 0 8.15 0 26 19.2 26 11.53 0 26 8.22 8 1.52 6 12
7 Nonmetal 3.44 0 5.34 0 15 2.75 0 5.26 0 15 9 9 . 9 9
8 Iron 7.96 8 7.96 0 26 13.29 10 12.37 0 26 1.4 0 3.13 0 7 0 0 . 0 0 8.27 8 1.56 6 11
9 Nonferrous 0 0 . 0 0 N.A 0 0 . 0 0
10 Metal 9.7 7 9.98 0 26 7.5 7.5 0.71 7 8 1.13 0 2.83 0 11 23.91 24 1.22 22 26 7.88 8 1.46 6 10
11 Machinery 8.17 9 7.1 0 26 17.5 17.5 10.61 10 25 0.88 0 2.47 0 7 12.4 11 11.84 0 26 9.4 10 1.55 7 11
12 Computers 9 5.5 10.77 0 26 0 0 . 0 0 11 9 12.68 0 26 10 10 . 10 10
13 Electronics 6.65 7 7.08 0 26 13.5 13.5 3.54 11 16 4.03 0 7.87 0 26 16 16 14.14 6 26 8.95 9 1.96 6 14
14 Precision 10.33 8.5 8.64 0 26 0 0 . 0 0 26 26 . 26 26 9 8.5 2.16 7 12
15 Auto 7.75 6 9.66 0 26 9.25 5.5 11.47 0 26 0 0 0 0 0 17.88 26 11.39 0 26 8.5 8.5 2.14 6 12
16 Transport 12.13 7.5 10.29 0 26 15 15 15.56 4 26 0 0 . 0 0 17.33 20 10.26 6 26 7.5 7.5 0.71 7 8
17 Other 10.01 8 9.07 0 26 6.65 5.5 6.82 0 26 0 0 0 0 0 22.3 26 8.16 0 26 8.42 8.5 1.65 5 12





































Number of Types of Innovations 8.970 7.142 10.878 ‐10.101
Number of Product Innovations 0.671 0.628 0.716 ‐1.249























1.752 1.832 1.669 1.643
1 Bought New Machines 0.529 0.557 0.500 1.395





































































































































Number of Linkages 0.189** 0.161** 0.161**
[0.027] [0.041] [0.031]
Multinational Enterprises 1.635** ‐0.129 2.431**
[0.464] [1.267] [0.518]
Age 0.030+ 0.039 0.005
[0.017] [0.027] [0.021]
Full‐time Employees 0.003** 0.003** 0.002**
[0.000] [0.001] [0.000]
Indonesia ‐3.925** ‐3.502** ‐3.688**
[0.570] [1.077] [0.718]
Philippines ‐1.725** ‐0.837 ‐2.346**
[0.663] [0.979] [0.821]
Vietnam 0.08 0.355 ‐0.292
[0.628] [1.204] [0.793]
Constant 7.363** 9.111** 7.527**
[0.647] [0.961] [0.811]
Observations 587 128 459
























OLS (1) (2) (3) (4)
Dependent variables: Number of
Innovations









Multinational Enterprises 1.635** 1.619** 1.697** 1.908**
[0.464] [0.462] [0.471] [0.451]
Age 0.030+ 0.029+ 0.032+ 0.026
[0.017] [0.017] [0.017] [0.017]
Full‐time Employees 0.003** 0.003** 0.003** 0.002**
[0.000] [0.000] [0.000] [0.000]
Indonesia ‐3.925** ‐4.104** ‐4.181** ‐4.113**
[0.570] [0.538] [0.608] [0.583]
Philippines ‐1.725** ‐1.933** ‐2.214** ‐2.431**
[0.663] [0.630] [0.688] [0.630]
Vietnam 0.08 ‐0.862 1.007 ‐0.951
[0.628] [0.595] [0.742] [0.608]
Constant 7.363** 7.601** 7.870** 7.605**
[0.647] [0.605] [0.686] [0.642]
Observations 587 587 587 587



























Number of Linkages 0.189** 0.239** 0.162** 0.191** 0.293** 0.249**
[0.027] [0.037] [0.045] [0.037] [0.063] [0.038]
Multinational Enterprises 1.635** 2.406** 1.810* 1.428** ‐0.332 2.691**
[0.464] [0.645] [0.834] [0.535] [0.976] [0.549]
Age 0.030+ 0.046+ 0.016 0.048* ‐0.026 0.037*
[0.017] [0.024] [0.034] [0.019] [0.049] [0.018]
Full‐time Employees 0.003** 0.002** 0.002** 0.002** 0.005** 0.003**
[0.000] [0.001] [0.001] [0.000] [0.001] [0.001]
Indonesia ‐3.925** ‐3.874** ‐5.053** ‐3.797** ‐4.518** ‐2.814*
[0.570] [1.112] [1.110] [0.772] [1.667] [1.261]
Philippines ‐1.725** ‐1.531 ‐2.117 ‐1.488 0.606 1.411
[0.663] [1.187] [1.343] [0.912] [1.770] [1.361]
Vietnam 0.080 ‐0.222 ‐1.164 0.793 ‐0.535 0.092
[0.628] [1.175] [1.235] [0.827] [1.846] [1.298]
Constant 7.363** 6.737** 8.907** 7.059** 6.382** 6.041**
[0.647] [1.157] [1.270] [0.898] [1.760] [1.401]
Observations 587 272 167 419 146 253














































Multinational Enterprises ‐0.589* ‐0.587* ‐0.585* ‐0.512*
[0.238] [0.238] [0.239] [0.238]
Age 0.007 0.007 0.008 0.007
[0.007] [0.007] [0.008] [0.007]
Full‐time Employees 0.001** 0.001** 0.001** 0.001**
[0.000] [0.000] [0.000] [0.000]
Indonesia ‐0.388 ‐0.453 ‐0.35 ‐0.172
[0.294] [0.282] [0.304] [0.281]
Philippines 0.303 0.218 0.335 0.523+
[0.314] [0.300] [0.323] [0.281]
Vietnam ‐0.636* ‐0.807** ‐0.368 ‐0.686*
[0.321] [0.298] [0.376] [0.294]



























Number of Linkages 0.031** 0.007 0.038+
[0.012] [0.019] [0.020]
Multinational Enterprises ‐0.589* 0.115 ‐0.45
[0.238] [0.523] [0.311]
Age 0.007 ‐0.005 0.006
[0.007] [0.011] [0.010]
Full‐time Employees 0.001** 0 0.001**
[0.000] [0.000] [0.000]
Indonesia ‐0.388 ‐0.786 0.038
[0.294] [0.622] [0.447]
Philippines 0.303 ‐0.12 0.541
[0.314] [0.461] [0.529]
Vietnam ‐0.636* 0.521 ‐0.63
[0.321] [0.455] [0.485]
































Number of Production Linkages 0.042* 0.009 0.047
[0.017] [0.029] [0.028]
Multinational Enterprises ‐0.587* 0.117 ‐0.446
[0.238] [0.522] [0.310]
Age 0.007 ‐0.005 0.006
[0.007] [0.011] [0.010]
Full‐time Employees 0.001** 0 0.001**
[0.000] [0.000] [0.000]
Indonesia ‐0.453 ‐0.799 ‐0.091
[0.282] [0.617] [0.411]
Philippines 0.218 ‐0.134 0.362
[0.300] [0.455] [0.484]
Vietnam ‐0.807** 0.485 ‐0.873*
[0.298] [0.439] [0.427]
































Number of Intellectual Linkages 0.088* 0.02 0.115*
[0.035] [0.057] [0.055]
Multinational Enterprises ‐0.585* 0.117 ‐0.455
[0.239] [0.520] [0.313]
Age 0.008 ‐0.005 0.006
[0.008] [0.012] [0.010]
Full‐time Employees 0.001** 0 0.001**
[0.000] [0.000] [0.000]
Indonesia ‐0.35 ‐0.766 0.116
[0.304] [0.636] [0.453]
Philippines 0.335 ‐0.11 0.637
[0.323] [0.475] [0.529]
Vietnam ‐0.368 0.584 ‐0.239
[0.376] [0.530] [0.587]
































Number of Internal Sources 0.298** 0.233 0.212*
[0.065] [0.153] [0.103]
Multinational Enterprises ‐0.512* ‐0.042 ‐0.422
[0.238] [0.516] [0.310]
Age 0.007 ‐0.002 0.007
[0.007] [0.013] [0.010]
Full‐time Employees 0.001** 0 0.001**
[0.000] [0.000] [0.000]
Indonesia ‐0.172 ‐0.735 0.014
[0.281] [0.597] [0.399]
Philippines 0.523+ 0.064 0.466
[0.281] [0.418] [0.453]
Vietnam ‐0.686* 0.386 ‐0.790+
[0.294] [0.454] [0.426]



















Number of Linkages 0.031** 0.058* 0.015 0.037** 0.041+ 0.069**
[0.012] [0.024] [0.024] [0.014] [0.023] [0.024]
Multinational Enterprises ‐0.589* ‐0.614 ‐0.841+ ‐0.797** ‐0.314 ‐1.648**
[0.238] [0.412] [0.434] [0.292] [0.467] [0.428]
Age 0.007 0.013 0.004 0.013 ‐0.014 0.024*
[0.007] [0.011] [0.021] [0.009] [0.018] [0.012]
Full‐time Employees 0.001** 0.001+ 0.001** 0.001** 0.001* 0.001*
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Indonesia ‐0.388 0.697 ‐1.052+ ‐0.622+ ‐0.606 ‐0.019
[0.294] [0.578] [0.601] [0.342] [0.765] [0.808]
Philippines 0.303 1.614* 0.530 0.107 ‐0.887 1.109
[0.314] [0.723] [0.666] [0.354] [0.624] [0.900]
Vietnam ‐0.636* ‐0.162 ‐0.438 ‐0.568 ‐1.362+ ‐0.071
[0.321] [0.687] [0.645] [0.358] [0.750] [0.824]



































Ordered Logit (1) (2) (3) (4)
Dependent variables: Adopted a New
Production Method (0, 1, 2, 3)









Multinational Enterprises ‐0.766** ‐0.767** ‐0.764** ‐0.738**
[0.228] [0.228] [0.229] [0.231]
Age 0.013+ 0.013+ 0.013+ 0.012+
[0.007] [0.007] [0.007] [0.007]
Full‐time Employees 0.002** 0.002** 0.002** 0.002**
[0.000] [0.000] [0.000] [0.000]
Indonesia ‐0.632* ‐0.643* ‐0.648* ‐0.536*
[0.262] [0.261] [0.257] [0.269]
Philippines ‐0.042 ‐0.056 ‐0.071 0.041
[0.295] [0.296] [0.283] [0.278]
Vietnam ‐1.330** ‐1.388** ‐1.269** ‐1.338**
[0.318] [0.306] [0.346] [0.309]



























Number of Linkages 0.012 0.030 0.027 0.006 0.042 0.064**
[0.011] [0.019] [0.024] [0.015] [0.026] [0.024]
Multinational Enterprises ‐0.766** ‐1.190** ‐0.200 ‐0.838** 0.102 ‐1.981**
[0.228] [0.349] [0.443] [0.261] [0.415] [0.369]
Age 0.013+ 0.019* 0.020 0.014+ ‐0.013 0.024*
[0.007] [0.009] [0.017] [0.007] [0.018] [0.010]
Full‐time Employees 0.002** 0.001** 0.001** 0.001** 0.002** 0.001**
[0.000] [0.000] [0.000] [0.000] [0.001] [0.000]
Indonesia ‐0.632* ‐0.763 ‐1.047+ ‐0.579+ ‐0.656 ‐0.631
[0.262] [0.577] [0.582] [0.339] [0.607] [0.988]
Philippines ‐0.042 ‐0.085 ‐0.151 0.000 0.673 0.560
[0.295] [0.639] [0.667] [0.378] [0.732] [1.061]
Vietnam ‐1.330** ‐1.266* ‐1.479* ‐1.187** ‐1.657* ‐0.963
[0.318] [0.599] [0.668] [0.385] [0.783] [1.012]














































Multinational Enterprises 1.272** 1.266** 1.286** 1.390**
[0.219] [0.220] [0.219] [0.225]
Age 0.002 0.002 0.003 0.001
[0.007] [0.007] [0.007] [0.007]
Full‐time Employees 0.001** 0.001** 0.001** 0.001**
[0.000] [0.000] [0.000] [0.000]
Indonesia ‐2.041** ‐2.087** ‐2.118** ‐2.003**
[0.308] [0.299] [0.315] [0.301]
Philippines ‐0.907** ‐0.939** ‐1.092** ‐1.001**
[0.328] [0.317] [0.330] [0.286]
Vietnam ‐0.991** ‐1.255** ‐0.766* ‐1.232**
[0.319] [0.308] [0.361] [0.299]






























Number of Linkages 0.054** 0.099** 0.079* 0.052** 0.072+ 0.088**
[0.013] [0.023] [0.031] [0.017] [0.037] [0.021]
Multinational Enterprises 1.272** 1.735** 1.303** 1.200** 1.022* 1.974**
[0.219] [0.324] [0.377] [0.266] [0.415] [0.358]
Age 0.002 ‐0.004 ‐0.005 0.012 0.010 0.001
[0.007] [0.010] [0.018] [0.008] [0.015] [0.010]
Full‐time Employees 0.001** 0.001** 0.001** 0.001** 0.002** 0.001**
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Indonesia ‐2.041** ‐0.906 ‐2.395** ‐1.944** ‐2.011* ‐3.021*
[0.308] [0.631] [0.649] [0.404] [0.920] [1.193]
Philippines ‐0.907** 0.187 ‐0.460 ‐0.894* ‐0.151 ‐1.197
[0.328] [0.730] [0.655] [0.418] [0.927] [1.224]
Vietnam ‐0.991** ‐0.491 ‐1.757** ‐0.644 ‐0.536 ‐2.202+
[0.319] [0.655] [0.627] [0.415] [0.827] [1.215]














































Multinational Enterprises 1.041** 1.032** 1.061** 1.152**
[0.219] [0.218] [0.220] [0.219]
Age 0.008 0.007 0.009 0.005
[0.008] [0.008] [0.008] [0.008]
Full‐time Employees 0.001** 0.001** 0.001** 0.000*
[0.000] [0.000] [0.000] [0.000]
Indonesia ‐0.905** ‐0.961** ‐0.964** ‐0.880**
[0.246] [0.242] [0.246] [0.259]
Philippines ‐0.191 ‐0.253 ‐0.319 ‐0.29
[0.263] [0.259] [0.266] [0.280]
Vietnam 0.985** 0.687* 1.296** 0.733**
[0.273] [0.269] [0.300] [0.280]






























Number of Linkages 0.061** 0.077** 0.041* 0.063** 0.110** 0.075**
[0.011] [0.018] [0.019] [0.016] [0.024] [0.024]
Multinational Enterprises 1.041** 1.336** 1.272** 1.069** 0.037 2.017**
[0.219] [0.298] [0.418] [0.273] [0.382] [0.356]
Age 0.008 0.018+ 0.008 0.014 ‐0.017 0.008
[0.008] [0.010] [0.019] [0.010] [0.018] [0.015]
Full‐time Employees 0.001** 0.000 0.000 0.000 0.002** 0.001
[0.000] [0.000] [0.000] [0.000] [0.000] [0.001]
Indonesia ‐0.905** ‐1.007+ ‐0.771 ‐0.748* ‐1.582* ‐0.536
[0.246] [0.599] [0.539] [0.339] [0.649] [0.848]
Philippines ‐0.191 ‐0.190 ‐0.050 ‐0.063 0.034 0.997
[0.263] [0.617] [0.586] [0.368] [0.673] [0.864]
Vietnam 0.985** 0.784 0.843 1.339** 0.215 1.483+
[0.273] [0.631] [0.592] [0.383] [0.719] [0.850]


































Ordered Logit (1) (2) (3) (4)
Dependent variables: Number of
Securing New Customers (Min:0, Max:7)









Multinational Enterprises 0.486* 0.467* 0.518* 0.562**
[0.221] [0.220] [0.222] [0.213]
Age 0.011 0.011 0.012+ 0.01
[0.007] [0.007] [0.007] [0.007]
Full‐time Employees 0.000** 0.000* 0.001** 0.000+
[0.000] [0.000] [0.000] [0.000]
Indonesia ‐1.502** ‐1.574** ‐1.597** ‐1.665**
[0.257] [0.247] [0.268] [0.277]
Philippines ‐1.328** ‐1.406** ‐1.516** ‐1.745**
[0.283] [0.274] [0.296] [0.296]
Vietnam 0.445+ 0.068 0.783** 0.007
[0.261] [0.258] [0.301] [0.271]



























Number of Linkages 0.076** 0.077** 0.049* 0.077** 0.106** 0.117**
[0.012] [0.021] [0.024] [0.016] [0.030] [0.027]
Multinational Enterprises 0.486* 0.747* 0.293 0.561* ‐0.709+ 1.737**
[0.221] [0.337] [0.397] [0.262] [0.405] [0.306]
Age 0.011 0.015 0.004 0.017* ‐0.008 0.016+
[0.007] [0.009] [0.017] [0.008] [0.020] [0.009]
Full‐time Employees 0.000** 0.000 0.000 0.000 0.001* 0.001**
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]
Indonesia ‐1.502** ‐2.369** ‐2.558** ‐1.480** ‐1.039 ‐1.257
[0.257] [0.699] [0.529] [0.337] [0.765] [1.012]
Philippines ‐1.328** ‐2.236** ‐2.190** ‐1.203** 0.345 0.410
[0.283] [0.725] [0.657] [0.372] [0.831] [1.026]
Vietnam 0.445+ ‐0.419 ‐0.157 0.605+ 0.747 0.459
[0.261] [0.675] [0.540] [0.357] [0.828] [0.987]





































With Customer With Supplier Variable (km) Obs Mean S.D. Min Max
Geographic Proximity to Consumer 498 394.2 435.2 5 1000
Geographic Proximity to Supplier 462 353.0 415.1 5 1000
Geographic Proximity to Consumer 23 301.2 392.3 5 1000
Geographic Proximity to Supplier 19 236.9 351.8 5 1000
Geographic Proximity to Consumer 23 428.0 471.8 5 1000
Geographic Proximity to Supplier 23 182.5 316.7 5 1000
Geographic Proximity to Consumer 40 514.2 471.9 5 1000












With Customer With Supplier Variable (km) Obs Mean S.D. Min Max
Geographic Proximity to Consumer 182 353.9 428.8 5 1000
Geographic Proximity to Supplier 154 206.0 330.7 5 1000
Geographic Proximity to Consumer 80 276.5 363.8 5 1000
Geographic Proximity to Supplier 67 217.8 339.3 5 1000
Geographic Proximity to Consumer 26 332.7 385.0 5 1000
Geographic Proximity to Supplier 28 462.1 437.4 5 1000
Geographic Proximity to Consumer 296 467.8 456.1 5 1000












With Customer With Supplier Variable (km) Obs Mean S.D. Min Max
Geographic Proximity to Consumer 307 448.9 445.9 5 1000
Geographic Proximity to Supplier 289 442.8 435.4 5 1000
Geographic Proximity to Consumer 71 391.3 442.4 5 1000
Geographic Proximity to Supplier 45 172.5 341.9 5 1000
Geographic Proximity to Consumer 15 294.6 440.9 5 1000
Geographic Proximity to Supplier 18 369.2 439.9 5 1000
Geographic Proximity to Consumer 191 333.1 415.9 5 1000























From Customer From Supplier Variable (km) Obs Mean S.D. Min Max
Geographic Proximity to Consumer 359 318.5 403.2 5 1000
Geographic Proximity to Supplier 331 237.6 340.1 5 1000
Geographic Proximity to Consumer 64 319.3 404.1 5 1000
Geographic Proximity to Supplier 57 368.6 404.7 5 1000
Geographic Proximity to Consumer 23 282.8 389.2 5 1000
Geographic Proximity to Supplier 23 501.4 454.1 5 1000
Geographic Proximity to Consumer 138 669.4 443.5 5 1000









To Customer To Supplier Variable (km) Obs Mean S.D. Min Max
Geographic Proximity to Consumer 439 391.4 434.3 5 1000
Geographic Proximity to Supplier 407 342.2 409.5 5 1000
Geographic Proximity to Consumer 48 295.5 397.3 5 1000
Geographic Proximity to Supplier 41 361.1 418.8 5 1000
Geographic Proximity to Consumer 20 454.0 463.7 18 1000
Geographic Proximity to Supplier 23 315.8 406.0 5 1000
Geographic Proximity to Consumer 77 500.6 464.3 5 1000









 Customer Supplier Variable (km) Obs Mean S.D. Min Max
Geographic Proximity to Consumer 173 369.9 420.5 5 1000
Geographic Proximity to Supplier 162 389.8 426.1 5 1000
Geographic Proximity to Consumer 341 444.5 450.0 5 1000
Geographic Proximity to Supplier 312 367.8 427.5 5 1000
Geographic Proximity to Consumer 15 244.7 358.0 18 1000
Geographic Proximity to Supplier 16 90.4 107.7 5 350
Geographic Proximity to Consumer 55 261.9 399.1 5 1000













































Accept Engineers from Customer ‐0.039 ‐0.024 ‐0.017 0.024 ‐0.076
[0.067] [0.085] [0.115] [0.097] [0.098]
Accept Engineers from Supplier 0.104 0.059 0.329** ‐0.038 0.343**
[0.069] [0.083] [0.105] [0.090] [0.081]
Multinational Enterprises ‐0.179** ‐0.234** ‐0.041 ‐0.162* ‐0.077
[0.059] [0.069] [0.110] [0.077] [0.103]
Age 0.001 0.003 ‐0.004 0.002 ‐0.001
[0.002] [0.002] [0.003] [0.003] [0.003]
Full‐time Employees 0.000** 0.000** 0.000 0.000** 0.000**
[0.000] [0.000] [0.000] [0.000] [0.000]
Indonesia ‐0.213** ‐0.174* ‐0.348** ‐0.230** ‐0.217*
[0.059] [0.075] [0.099] [0.075] [0.095]
Philippines ‐0.068 ‐0.103 ‐0.053 ‐0.133 ‐0.093
[0.062] [0.085] [0.091] [0.089] [0.083]
Vietnam ‐0.249** ‐0.253** 0.334* ‐0.320** 0.217+
[0.070] [0.087] [0.149] [0.089] [0.132]





























Dispatch Engineers to Customer 0.122+ 0.153+ 0.054 0.116 0.078
[0.067] [0.080] [0.133] [0.093] [0.106]
Dispatch Engineers to Supplier 0.124 0.124 0.104 0.046 0.248*
[0.077] [0.098] [0.132] [0.108] [0.100]
Multinational Enterprises ‐0.158** ‐0.224** 0.020 ‐0.170* ‐0.044
[0.056] [0.065] [0.103] [0.070] [0.101]
Age 0.001 0.003 ‐0.003 0.002 ‐0.001
[0.002] [0.002] [0.003] [0.003] [0.003]
Full‐time Employees 0.000** 0.000** 0.000* 0.000* 0.000*
[0.000] [0.000] [0.000] [0.000] [0.000]
Indonesia ‐0.223** ‐0.191* ‐0.321** ‐0.234** ‐0.204*
[0.059] [0.076] [0.101] [0.075] [0.095]
Philippines ‐0.107+ ‐0.158+ ‐0.047 ‐0.153+ ‐0.097
[0.063] [0.083] [0.091] [0.088] [0.082]
Vietnam ‐0.265** ‐0.278** 0.303+ ‐0.321** 0.178
[0.064] [0.080] [0.162] [0.082] [0.141]



























Accept Engineers from Customer 0.050 0.082 ‐0.023 0.116 0.004
[0.062] [0.083] [0.100] [0.101] [0.074]
Accept Engineers from Supplier ‐0.059 ‐0.140+ 0.173* ‐0.242* 0.191**
[0.065] [0.081] [0.080] [0.094] [0.053]
Multinational Enterprises ‐0.219** ‐0.277** ‐0.089 ‐0.198* ‐0.146
[0.061] [0.074] [0.113] [0.085] [0.106]
Age 0.003 0.004 0.000 0.006+ ‐0.001
[0.002] [0.003] [0.003] [0.003] [0.002]
Full‐time Employees 0.000** 0.000** 0.000* 0.000** 0.000**
[0.000] [0.000] [0.000] [0.000] [0.000]
Indonesia ‐0.053 ‐0.114 ‐0.073 0.046 ‐0.190+
[0.067] [0.094] [0.104] [0.093] [0.097]
Philippines ‐0.056 ‐0.115 ‐0.030 ‐0.031 ‐0.126+
[0.064] [0.104] [0.080] [0.109] [0.068]
Vietnam ‐0.293** ‐0.351** 0.048 ‐0.263* ‐0.063
[0.082] [0.103] [0.159] [0.113] [0.136]





























Dispatch Engineers to Customer 0.118+ 0.139+ 0.020 0.173+ 0.027
[0.060] [0.074] [0.121] [0.089] [0.076]
Dispatch Engineers to Supplier 0.115+ 0.106 0.136 0.048 0.157**
[0.065] [0.087] [0.099] [0.112] [0.060]
Multinational Enterprises ‐0.237** ‐0.316** ‐0.061 ‐0.278** ‐0.114
[0.058] [0.068] [0.110] [0.074] [0.103]
Age 0.002 0.003 0.001 0.005 ‐0.001
[0.002] [0.003] [0.003] [0.003] [0.002]
Full‐time Employees 0.000** 0.000** 0.000* 0.000** 0.000**
[0.000] [0.000] [0.000] [0.000] [0.000]
Indonesia ‐0.062 ‐0.118 ‐0.060 0.054 ‐0.183+
[0.067] [0.095] [0.101] [0.092] [0.095]
Philippines ‐0.089 ‐0.152 ‐0.041 ‐0.036 ‐0.125+
[0.064] [0.104] [0.081] [0.107] [0.069]
Vietnam ‐0.298** ‐0.348** 0.004 ‐0.227* ‐0.086
[0.077] [0.096] [0.180] [0.101] [0.152]



























Accept Engineers from Customer 0.069 0.057 0.131 0.023 0.138
[0.065] [0.084] [0.112] [0.092] [0.095]
Accept Engineers from Supplier 0.250** 0.249** 0.261* 0.279** 0.196+
[0.060] [0.073] [0.111] [0.077] [0.101]
Multinational Enterprises 0.240** 0.247** 0.242* 0.242** 0.269**
[0.058] [0.071] [0.111] [0.079] [0.094]
Age ‐0.001 ‐0.002 ‐0.002 ‐0.002 ‐0.002
[0.002] [0.003] [0.003] [0.003] [0.003]
Full‐time Employees 0.000** 0.000** 0.001** 0.000** 0.000**
[0.000] [0.000] [0.000] [0.000] [0.000]
Indonesia ‐0.361** ‐0.413** ‐0.344** ‐0.355** ‐0.364**
[0.061] [0.078] [0.103] [0.090] [0.079]
Philippines ‐0.331** ‐0.476** ‐0.199* ‐0.408** ‐0.297**
[0.062] [0.079] [0.094] [0.098] [0.081]
Vietnam ‐0.270** ‐0.361** 0.002 ‐0.279* ‐0.208
[0.078] [0.097] [0.230] [0.109] [0.133]





























Dispatch Engineers to Customer 0.193** 0.190* 0.226+ 0.198* 0.197+
[0.067] [0.079] [0.124] [0.082] [0.109]
Dispatch Engineers to Supplier 0.087 0.025 0.178 0.005 0.207+
[0.082] [0.101] [0.136] [0.110] [0.116]
Multinational Enterprises 0.323** 0.342** 0.289** 0.353** 0.291**
[0.053] [0.062] [0.107] [0.067] [0.093]
Age ‐0.002 ‐0.003 ‐0.002 ‐0.002 ‐0.001
[0.002] [0.002] [0.004] [0.003] [0.003]
Full‐time Employees 0.000** 0.000** 0.001** 0.000** 0.000**
[0.000] [0.000] [0.000] [0.000] [0.000]
Indonesia ‐0.362** ‐0.422** ‐0.324** ‐0.367** ‐0.356**
[0.060] [0.077] [0.103] [0.088] [0.080]
Philippines ‐0.350** ‐0.490** ‐0.224* ‐0.446** ‐0.310**
[0.061] [0.077] [0.095] [0.095] [0.080]
Vietnam ‐0.213** ‐0.315** ‐0.055 ‐0.246* ‐0.254+
[0.076] [0.095] [0.254] [0.106] [0.137]




























Accept Engineers from Customer 0.061 0.102 ‐0.051 0.138 ‐0.025
[0.066] [0.080] [0.112] [0.091] [0.094]
Accept Engineers from Supplier 0.332** 0.336** 0.368** 0.308** 0.367**
[0.053] [0.065] [0.084] [0.077] [0.065]
Multinational Enterprises 0.140* 0.103 0.201+ 0.153+ 0.147
[0.062] [0.078] [0.114] [0.082] [0.102]
Age ‐0.001 ‐0.002 0.003 0.000 ‐0.002
[0.002] [0.003] [0.003] [0.003] [0.003]
Full‐time Employees 0.000** 0.000** 0.000* 0.000** 0.000
[0.000] [0.000] [0.000] [0.000] [0.000]
Indonesia ‐0.612** ‐0.584** ‐0.695** ‐0.553** ‐0.667**
[0.051] [0.073] [0.061] [0.083] [0.056]
Philippines ‐0.370** ‐0.386** ‐0.379** ‐0.397** ‐0.374**
[0.066] [0.098] [0.090] [0.109] [0.080]
Vietnam ‐0.407** ‐0.457** 0.042 ‐0.400** ‐0.346*
[0.081] [0.100] [0.249] [0.111] [0.135]






























Dispatch Engineers to Customer 0.218** 0.228** 0.113 0.215** 0.236**
[0.059] [0.067] [0.125] [0.079] [0.089]
Dispatch Engineers to Supplier 0.150* 0.096 0.282** 0.117 0.198+
[0.073] [0.093] [0.104] [0.103] [0.103]
Multinational Enterprises 0.255** 0.256** 0.252* 0.305** 0.175+
[0.053] [0.063] [0.105] [0.065] [0.099]
Age ‐0.001 ‐0.003 0.004 ‐0.001 ‐0.002
[0.002] [0.003] [0.003] [0.003] [0.003]
Full‐time Employees 0.000** 0.000** 0.000* 0.000** 0.000
[0.000] [0.000] [0.000] [0.000] [0.000]
Indonesia ‐0.613** ‐0.595** ‐0.681** ‐0.560** ‐0.658**
[0.050] [0.071] [0.062] [0.081] [0.056]
Philippines ‐0.399** ‐0.406** ‐0.408** ‐0.449** ‐0.385**
[0.066] [0.098] [0.089] [0.106] [0.080]
Vietnam ‐0.343** ‐0.382** ‐0.107 ‐0.312** ‐0.423**
[0.083] [0.103] [0.283] [0.113] [0.129]






     




















JIT with Customer 0.122+ 0.106 0.245* 0.225* 0.071
[0.068] [0.095] [0.100] [0.098] [0.092]
JIT with Supplier ‐0.041 0.027 ‐0.204+ ‐0.015 ‐0.054
[0.071] [0.092] [0.113] [0.100] [0.099]
Multinational Enterprises 0.310** 0.331** 0.252* 0.350** 0.278**
[0.053] [0.063] [0.104] [0.068] [0.089]
Age ‐0.002 ‐0.002 ‐0.002 ‐0.002 ‐0.001
[0.002] [0.002] [0.003] [0.003] [0.003]
Full‐time Employees 0.000** 0.000** 0.001** 0.000** 0.000**
[0.000] [0.000] [0.000] [0.000] [0.000]
Indonesia ‐0.375** ‐0.464** ‐0.301* ‐0.466** ‐0.344**
[0.063] [0.077] [0.118] [0.092] [0.084]
Philippines ‐0.322** ‐0.483** ‐0.153 ‐0.493** ‐0.241**
[0.063] [0.079] [0.100] [0.092] [0.082]
Vietnam ‐0.149+ ‐0.265** 0.174 ‐0.196+ ‐0.116
[0.079] [0.097] [0.202] [0.108] [0.152]






























JIT with Customer 0.117+ 0.085 0.206* 0.147 0.114
[0.066] [0.090] [0.102] [0.099] [0.090]
JIT with Supplier ‐0.042 0.030 ‐0.178 0.014 ‐0.089
[0.067] [0.087] [0.111] [0.098] [0.095]
Multinational Enterprises 0.240** 0.235** 0.238* 0.295** 0.180*
[0.052] [0.064] [0.100] [0.065] [0.091]
Age ‐0.001 ‐0.003 0.003 0.000 ‐0.002
[0.002] [0.003] [0.003] [0.003] [0.003]
Full‐time Employees 0.000** 0.000** 0.000** 0.000** 0.000*
[0.000] [0.000] [0.000] [0.000] [0.000]
Indonesia ‐0.606** ‐0.608** ‐0.661** ‐0.603** ‐0.637**
[0.053] [0.072] [0.070] [0.085] [0.060]
Philippines ‐0.361** ‐0.378** ‐0.347** ‐0.457** ‐0.325**
[0.067] [0.099] [0.095] [0.106] [0.083]
Vietnam ‐0.269** ‐0.314** 0.147 ‐0.257* ‐0.276+
[0.085] [0.103] [0.202] [0.113] [0.155]
Observations 587 376 211 325 262
Notes: 
Robust standard errors in brackets.
+ significant at 10%; * significant at 5%; ** significant at 1%
Reference country is Thailand. 
Table 38:  JIT with Customers/Suppliers and Adjust Changes in the Market
 